Water exchange through erythrocyte membranes: nuclear magnetic resonance studies on the effects of inhibitors and of chemical modifications of human membranes.
The changes in water diffusion across human erythrocyte membranes following exposure to various inhibitors and proteolytic enzymes have been studied on isolated erythrocytes suspended in isotonic buffered solutions. An important issue was to investigate whether the sulfhydryl reacting reagents that have been applied in osmotic experiments showed similar effects on diffusional permeability. It was found that mercurials, including mersalyl, were the only sulfhydryl reacting reagents that were efficient inhibitors. Under optimal conditions a similar degree of inhibition (around 45%) was found with all mercury-containing sulfhydryl reagents. Other reagents, including the sulfhydryl reagent DTNB, phloretin, or H2DIDS, the specific inhibitor of the anion transport system in erythrocyte membrane, did not appear to inhibit significantly the diffusional permeability. No changes in water diffusion were noticed after exposure to erythrocytes to trypsin and chymotrypsin. A new kind of experiments was that in which the effects of exposure of erythrocytes to two or more agents were studied. It was found that none of the chemical manipulations of membranes that did not affect water diffusion hampered the inhibitory action of mercurials. These findings show that the SH groups involved in water diffusion across erythrocyte membrane do not react with any of the other SH reagents aside from mercurials and that the molecular mechanism of water transport is not affected by chymotryptic cleavage of band 3 protein into the 60 and 35 kD fragments. The NMR method appears as a useful tool for studying changes in water diffusion in erythrocyte membranes following various chemical manipulations of the membranes with the aim of locating the water channel.